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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of  these 
guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigations,  and  analyses  involving  topographic  mapping, 
subsurface  investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  1  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of  the 
dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along 
with  data  available  to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  b  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in  the  future.  Only 
through  frequent  inspections  can  unsafe  conditions  be  detected,  and  only  through 
continued  care  and  maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and  hydraulic 
analyses.  In  accordance  with  the  established  Guidelines,  the  spillway  design  flood 
is  based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The  spillway  design  flood 
provides  a  measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies,  con¬ 
sidering  the  size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 


I 


' Ac cession  For  _ 

NTIS  GFAil 
flTlC  TAB 

Uticn.'oo’iuced 

Justification— 


By  ,  , 

Dlstribut*00' 

"Avalist 11 1 tV  Codes 

A, rill  or 

Imst 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


Name  of  Dam: 
State  Located: 
County  Located: 
Stream: 
Coordinates: 

Date  of  Inspection: 


Solebury  F arm  Dam 

Pennsylvania 

Bucks 

Honey  Hollow  Creek 

Latitude  40°22.1',  Longitude  74°59.2' 

December  15,  1980 

ASSESSMENT 


Solebury  Farm  Dam  is  an  earth  embankment  about  150  feet  long  with  a 
maximum  height  of  approximately  27  feet.  The  structure  was  completed  in 
November,  1953  for  recreational  purposes.  The  dam  and  impoundment  are  currently 
owned  by  the  Solebury  Farm  Joint  Venture. 

Solebury  Farm  Dam  has  a  maximum  storage  capacity  of  121  acre-feet  and  a 
height  of  27  feet.  The  dam  is  classified  as  "Small"  size.  Because  of  the  chance  for 
excessive  property  damage  and  loss  of  more  than  a  few  lives  in  the  potential  damage 
area,  about  one  mile  downstream,  the  dam  is  considered  to  be  a  "High"  hazard 
structure. 

Examination  of  the  results  of  the  hydrologic  and  hydraulic  analyses  indicates 
that  the  spillway  is  capable  of  passing  approximately  18  percent  of  the  Probable 
Maximum  Flood  (PMF)  without  the  dam  being  overtopped.  The  selected  Spillway 
Design  Flood  (SDF)  for  this  "Small"  size,  "High"  hazard  potential  structure  is  fifty 
percent  of  the  PMF.  The  water  surface  elevation  at  the  damage  center  is  1.0-foot 
higher  for  the  breach  condition  than  for  the  non-breach  condition.  The  spillway  is 
classified  as  "Inadequate",  since  it  is  not  capable  of  passing  the  SDF;  however,  it  is 
not  classified  as  "Seriously  Inadequate"  since  breaching  of  the  dam  does  not 
significantly  increase  the  downstream  hazard  potential. 

Based  on  visual  observations  and  a  review  of  the  information  obtained  from  the 
Pennsylvania  Department  of  Environmental  Resources,  Solebury  Farm  Dam  appears 
to  be  in  fair  condition. 

Recommendations  and  Remedial  Measures 


The  following  recommendations  and  remedial  measures  should  be  initiated 
immediately.  The  Owner  should  retain  the  services  of  a  licensed  professional 
engineer  experienced  in  the  design  and  construction  of  dams  to  assist  in  complying 
with  these  recommendations  and  remedial  measures. 

a.  Facilities. 

1.  A  detailed  hydrologic/hydraulic  study  should  be  performed  to  determine 
the  best  method  of  increasing  spillway  capacity  to  make  it  hydraulically 
adequate. 
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2.  The  embankment  should  be  cleared  of  all  trees  and  brush  and  any  resulting 
voids  should  be  backfilled  with  suitable  compacted  material.  A  grass  cover 
should  be  established  and  maintained  on  the  slopes  and  crest  of  the  dam. 

3.  An  investigation  should  be  made  to  assess  the  source  and  nature  of  seepage 
observed  near  the  spillway  outlet  channel. 

4.  The  control  valve  should  be  restored  to  an  operable  condition.  Measures 
should  be  taken  to  insure  that  the  control  valve  is  accessible  for  all  flow 
conditions.  Provisions  should  be  made  for  emergency  closure  of  the  outlet 
pipe  upstream  of  the  steel  cut-off. 

5.  Riprap  should  be  placed  on  the  upstream  face  of  the  dam  to  protect  the 
embankment  from  wave  action. 

6.  The  masonry  retaining  wall  and  access  manhole  should  be  repointed  to  limit 
deterioration.  The  ladder  rungs  in  the  manhole  should  be  inspected  and 
repaired  if  necessary. 

7.  The  spillway  should  be  cleaned  of  all  debris.  The  flashboard  system  and 
trees  growing  in  the  spillway  should  be  removed. 

b.  Operation  and  Maintenance. 

1.  A  formal  maintenance  and  inspection  program  should  be  developed  and 
implemented  to  insure  that  the  dam  and  appurtenances  are  maintained  on  a 
regularly  scheduled  basis.  Maintenance  performed  should  be  recorded  to 
provide  a  history  of  corrected  deficiencies. 

2.  A  downstream  warning  system  should  be  developed.  During  periods  of 
heavy  rainfall,  the  dam  should  be  monitored  and  appropriate  agencies 
should  be  alerted  in  the  event  of  an  impending  failure. 
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PHASE  1  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
SOLEBURY  FARM  DAM 
NATIONAL  ID  NO.  PA  009 44 
DER  il  9-152 

SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  program  of 
inspection  of  dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to  determine  if  the  dam 
constitutes  a  hazard  to  human  life  or  property. 

1.2  Description  of  Project  (This  description  is  based  on  information  obtained  from 
the  Pennsylvania  Department  of  Environmental  Resources  (DER),  Division  of  Dam 
Safety,  Harrisburg,  Pennsylvania  and  from  the  field  inspection.) 

a.  Dam  and  Appurtenances.  Solebury  Farm  Dam  is  an  earth  embankment 
approximately  150  feet  long  with  a  maximum  height  of  27  feet.  An  ungated 
overflow  spillway  approximately  30  feet  long,  is  constructed  at  the  left  end  of  the 
embankment  and  extends  into  the  rock  at  the  left  abutment.  A  stone  masonry  wall 
about  8  feet  high  is  constructed  to  retain  the  embankment  along  the  right  side  of 
the  spillway. 

The  dam,  which  is  located  at  the  eastern  end  of  the  impoundment,  has  a  crest 
width  of  about  20  feet.  The  upstream  and  downstream  faces  of  the  embankment  are 
constructed  on  slopes  of  3H:1V  and  2H:1V,  respectively.  The  embankment  material 
is  reported  to  be  loam  which  was  available  on  site.  A  steel  sheet  was  placed  along 
the  axis  of  the  dam  as  a  cut-off.  The  sheet  extends  from  the  foundation  to  within 
six  inches  of  the  crest.  According  to  design  drawings,  the  original  ground  was 
excavated  to  bedrock  before  embankment  material  was  placed. 

The  spillway  is  excavated  in  rock  and  is  located  so  that  natural  rnck  forms  the 
left  sidewall  and  invert  of  the  spillway.  The  approach  and  discharge  channels  of  the 
spillway  are  on  slopes  of  approximately  25  percent. 

The  material  used  for  the  cut-off  is  "0.25-inch  copper  bearing  firebox  steel 
welded  into  one  solid  piece  from  end  to  end  of  dam  and  protected  with  2  coats  of 
red  lead  or  one  coat  of  red  lead  and  one  coat  of  asphalt."  The  sheet  is  supported  at 
the  base  by  a  concrete  footing  founded  on  bedrock. 

A  20-inch  diameter  cast  iron  pipeline  (bell  and  spigot)  is  constructed  through 
the  embankment  for  use  as  a  reservoir  drain.  The  line  is  encased  in  6  inches  of 
concrete  for  its  entire  length.  A  20-inch  diameter  gate  control  valve  is  installed  on 
the  line  about  3  feet  downstream  of  the  steel  cut-off  wall.  A  stone  masonry 
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manhole,  about  \  feet  in  diameter  is  constructed  from  the  dam  crest  to  provide 
access  to  the  valvV. 

b.  Location,  \golebury  F arm  Dam  is  located  on  Honey  Hollow  Creek  in 
Solebury  Township,  Bucks  County,  Pennsylvania.  The  dam  and  impoundment  are 
shown  on  USGS  Quadrangle  sheet  entitled  "Lambertville,  PA-NJ".  (7 4  minute  series) 
at  coordinates  N40  22.1',  W74°59.2',  approximately  2  miles  west  of  New  Hope, 
Pennsylvania.  A  regional  location  plan  of  Solebury  Farm'Ceke  is  included  as  Figure 
1,  Appendix  E  of  this  report. 

c.  Size  Classification.  Solebury  Farm  Dam  is  about  27  feet  high  and  has  a 
maximum  storage  capacity  of  121  acre-feet.  The  dam  is  therefore  classified  as  a 
"Small"  size  dam  (height  less  than  40  feet,  storage  less  than  1,000  acre-feet). 

d.  Hazard  Classification.  One  inhabitable  dwelling  and  a  restaurant  are 
located  about  1  mile  downstream  of  the  dam.  The  dam  is  therefore  classified  as  a 
"High"  hazard  structure  due  to  the  potential  for  loss  of  life  and  excessive  property 
damage. 


e.  Ownership.  The  dam  is  owned  by  Solebury  Farm  Joint  Ventures.  All 
correspondence  should  be  directed  to  Parke  Wetherill  Associates,  Inc.,  W.  State  and 
W.  Court  Streets,  Doylestown,  PA  18901,  Attention:  Mr.  R.  Stanley  Cornell  (Phone: 
(215)  348-3508). 

f*  Purpose  of  Dam.  The  dam  was  constructed  to  provide  a  lake  for 
recreational  purposes.  The  lake  continues  to  be  used  for  recreational  purposes. 

g-  Design  and  Construction  History.  The  dam  was  designed  by  the  Campbell 
Water  Wheel  Co.,  Philadelphia,  PA  in  1946  with  revisions  made  through  1947.  The 
Permit  for  Construction  was  issued  on  July  15,  1947,  to  Mr.  Lowell  M.  Birrell,  the 
original  owner.  Construction  of  the  dam  was  initially  scheduled  for  completion  by 
January  1,  1949. 

The  results  of  a  State  review  of  the  original  design  included  recommendations 
for  a  more  efficient  spillway  weir,  a  more  effective  procedure  for  compacting  the 
earth  fill,  increasing  the  dimensions  of  the  concrete  footing  for  the  steel  cut-off 
wall,  revisions  of  the  masonry  retaining  wall,  placing  the  20-inch  control  valve 
upstream  of  the  steel  cut-off  and  encasing  the  drain  pipe  in  concrete.  A  review  of 
the  final  revised  design  drawing  indicates  that  all  of  the  above  recommendations 
were  complied  with  except  for  redesigning  the  spillway  weir  and  the  relocation  of 
the  control  valve. 

Construction  was  begun  in  the  spring  of  1947.  According  to  a  document  dated 
July  2,  1947,  the  foundation  rock  was  exposed  at  this  time  and  cleaned  for 
inspection  preparatory  to  placing  the  embankment. 

Due  to  unanticipated  construction  costs,  the  dam  was  not  completed  as 
originally  scheduled.  On  February  10,  1950  an  inspection  was  made  by  the 
Commonwealth  of  Pennsylvania  (Department  of  Forest  and  Waters).  At  this  time, 
the  steel  sheet  cut-off  wall  (except  for  an  8  foot  section  left  out  for  flood  flow 
conditions)  and  the  access  manhole  and  retaining  wall  footing  were  in  place. 
Construction  was  resumed  in  the  spring  of  1950  and  a  subsequent  inspection  was 
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made  by  the  State.  Recommendations  made  as  a  result  of  this  inspection  included 
excavating  fill  material  from  a  drier  borrow  area  and  placing  the  material  in 
shallower  lifts  to  allow  for  more  drying  time.  The  inspector  stated  that  the 
compaction  is  good,  even  though  "the  resultant  fill  is  rubbery  in  texture,  springing 
under  heavy  loads  and  the  sheepsfoot  roller,  but  showing  no  indication  of  rutting." 
He  also  indicated  that  during  the  compaction  process,  there  had  been  a  slight 
displacement  of  the  steel  sheet  cut-off  apparently  from  rolling  pressures,  but  that 
the  displacement  was  not  considered  serious.  The  inspector  directed  the  Engineer  to 
instruct  the  masons  to  be  more  careful  in  filling  the  voids  in  the  masonry  wall. 

A  second  delay  was  encountered  due  to  a  court  injunction  by  the  Big  Inch 
Pipeline  Company.  The  Owners  of  this  Company  delayed  the  completion  of  the  dam 
until  they  could  anchor  a  20-inch  diameter  gas  supply  pipeline  which  is  submerged  by 
the  impoundment. 

The  stat1?  was  notified  by  the  Owner  in  writing  on  November  6,  1953,  that  the 
dam  was  completed. 

h.  Normal  Operating  Procedures.  No  restraints  exist  to  flow  over  the 
spillway.  The  remnants  of  a  flashboard  support  system  are  in  position  but  the 
flashboards  are  no  longer  used.  The  reservoir  drain  valve  is  apparently  no  longer 
used  or  exercised  and  appears  to  be  inoperable. 

1.3  Pertinent  Data 


Maximum  Known  Flood  at  Dam  Site 

Maximum  Spillway  Capacity  at  Low  Point  of  Top  of  Dam 


c.  Elevations  (Feet  above  MSL,  estimated  from  USGS  quad) 


Top  of  Dam  (Design  Top  of  Dam  and  Low  Point  Top  of  Dam) 
Spillway  Crest 
Normal  Pool 

Reservoir  Drain  Pipe  Outlet 
Streambed  at  Downstream  Toe 


4.1 


Unknown 

2,040 


148 

140 

140 

123 

121- 


d.  Reservoir  Length  (Feet) 

Normal  Pool 
Top  of  Dam 


Reservoir  Storage  (Acre-Feet) 


Normal  Pool 
Top  of  Dam 


f.  Reservoir  Surface  Area  (Acres) 


Normal  Pool 
T  op  of  Dam 


2,100 

2,600 


49 

121 


8 

10 
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Dam  Data 


Type 

Length 

Height  (Above  Streambed) 
Crest  Width 

Freeboard  at  Normal  Pool 

Volume  of  Fill 

Side  Slopes  Upstream 

Downstream 

Cut-off 

Foundation  Treatment 

Spillway 

Type 

Elevation  at  Crest 
Length 

Discharge  Channel 
Outlet  Works 


Earth 
150  Feet 
27  Feet 
26  Feet 
8  Feet 
9,000  Cubic  Yards 
3:1 
2:1 

Steel  Sheet  0.25  inches  thick 

None 


Ungated-excavated  in  rock 

140 
30  feet 
Rock 


Type 

Control 

Location 


20-inch  diameter  Cl  pipe 
Inoperable  20-inch  diameter  gate  valve 
Through  base  of  maximum  section  of  embankment 


SECTION  2 


ENGINEERING  DATA 


2.1  Design 

a.  Data  Available.  A  summary  of  engineering  data  available  for  Solebury 
Farm  Dam  is  included  as  Appendix  B  of  this  report. 

A  construction  drawing  entitled  "Earth  Dam  with  Steel  Core  and  Natural  Rock 
Spillway  for  Lowell  M.  Birrell,  Esq."  by  Campbell  Water  Wheel  Co.  was  made 
available.  The  drawing  includes  the  plan,  profile  and  sections  of  the  dam  and  details 
of  the  proposed  construction.  No  "as-built"  drawings  were  made  available. 

b.  Design  Features.  The  principal  design  features  are  illustrated  on  the 
drawing  reproduced  in  Appendix  E.  Information  was  obtained  from  this  drawing  and 
measurements  made  during  the  inspection.  A  detailed  description  of  the  design 
features  is  included  in  Section  1.2.a  and  a  summary  of  the  pertinent  features  is 
included  in  Section  1.3. 

2.2  Construction 


Documented  information  available  relative  to  construction  of  the  dam  is 
limited  to  brief  inspection  memorandums  prepared  by  Engineers  of  the  Common¬ 
wealth  of  Pennsylvania,  Department  of  F orest  and  Waters.  No  references  to  on-site 
inspections  made  by  the  design  engineer  can  be  found.  No  records  of  repairs  made 
to  the  dam  are  on  file. 

2.3  Operational  Data 

According  to  the  Owner's  representative,  no  reservoir  stage  or  rainfall  records 
are  maintained  and  no  operational  procedures  are  performed  at  the  dam. 

2.4  Evaluation 


a.  Availability.  Information  was  obtained  from  the  files  of  the  Department  of 
Environmental  Resources  (DER),  Harrisburg,  Pennsylvania  and  supplemented  by 
discussions  with  the  Owner's  representative  during  and  after  the  inspection. 

b.  The  information  made  available  by  DER,  conversations  with  the  Owner's 
representative  and  observations  made  during  the  field  investigation  provided 
adequate  data  for  a  Phase  I  evaluation. 

c.  Validity.  The  available  information  from  the  above  sources  appears  to  be 
valid. 
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SECTION  3 


VISUAL  INSPECTION 

v 

3.1  Findings  \ 

a.  General.  The  observations  and\  comments  of  the  field  inspection  team  are 
presented  in  Appendix  A  of  this  report.  ^At  the  time  of  the  inspection,  the  water 
surface  was  approximately  one  inch  above  the  spillway  crest.  The  overall 
appearance  of  the  dam  is  fair,  although  the  thick  overgrowth  on  the  dam  made  a 
complete  visual  assessment  difficult. 

b.  Dam.  The  alignment  of  the  upstream  embankment  face  appears  to  be 
good.  Although  no  slope  protection  exists,  no  distressed  areas  were  noted.  _ 

The  vertical  alignment  of  the  top  of  the  dam  varies  approximately  one  foot 
over  the  150  foot  length  of  the  dam  with  the  design  top  of  the  dam  being  the  low 
point.  A  survey  profile  of  the  vertical  alignment  is  presented  as  Sheet  5B,  Appendix 
A. 


The  downstream  embankment  face  appears  to  be  uniform.  No  areas  of  slope 
failure  were  noted.  Seepage  estimated  at  2  gpm  was  evident  about  10  feet  from  the 
toe  of  the  dam  and  20  feet  from  the  spillway  outlet  channel.  The  seepage  appeared 
to  be  clear  at  the  time  of  the  inspection. 

The  entire  embankment  is  overgrown  with  trees  and  brush.  Trunk  diameters 
range  up  to  12  inches  with  heights  approaching  30  feet. 

c.  Appurtenant  Structures.  The  spillway  is  excavated  into  bedrock  which 
appears  to  be  resistant  to  weathering.  No  areas  of  scour  or  rock  deterioration  were 
observed,  r 

A  concrete  footing  and  pier  system  is  located  on  the  spillway  crest.  No 
references  to  this  improvement  is  made  on  the  design  drawings  nor  in  any  available 
correspondence  thereafter.  It  appears  that  this  structure  was  used  to  support 
flashboards  approximately  18  to  24  inches  high  to  increase  the  normal  pool 
elevation.  The  flashboards  were  not  in  place  at  the  time  of  inspection. 

The  vertical  alignment  of  the  stone  masonry  retaining  wall  along  the  right  side 
of  the  spillway  channel  appears  to  be  good;  however,  the  wall  appears  to  need 
pointing.  No  seepage  or  stone  displacement  was  noted. 

The  spillway  channel  is  poorly  maintained.  Trees  are  growing  in  the  channel 
and  it  is  littered  with  fallen  trees  and  debris.  The  downstream  channel  (50  to  100 
feet  downstream  of  the  dam  axis)  is  a  few  feet  narrower  than  the  spillway  crest 
width. 

The  intake  for  the  reservoir  drain  is  submerged  and  could  not  be  observed.  The 
access  manhole  to  the  valve  chamber  is  located  in  the  dam  crest  and  is  covered  by  a 
steel  plate.  The  stone  masonry  manhole,  about  25  feet  deep,  needs  pointing.  Due  to 
the  unknown  condition  of  the  ladder  rungs  set  in  the  masonry  wall,  an  inspection  was 
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not  made  of  the  20-inch  diameter  control  vaive  located  at  the  bottom  of  the 
manhole.  It  is  not  known  if  the  valve  is  operational.  A  steel  pipe  is  located  in  the 
manhole  which  is  apparently  used  to  operate  the  gate  mechanism  from  the  dam 
crest.  The  outlet  of  the  reservoir  drain  pipe  is  partially  submerged.  No 
observations  could  be  made  on  the  condition  of  the  pipe. 

d.  Reservoir.  The  banks  adjacent  to  the  reservoir  are  heavily  wooded  and 
slope  steeply  (up  to  50  percent)  to  the  reservoir.  No  indications  of  slope  instability 
were  noted.  Access  to  the  reservoir  appears  to  be  well  controlled  by  the  present 
Owner. 


e.  Downstream  Channel.  The  banks  of  the  channel  are  relatively  flat  and 
wooded  on  both  sides.  The  channel  slope  is  about  0.25  percent. 

3.2  Evaluation 


Based  on  visual  observations,  the  dam  and  appurtenances  appear  to  be  in  fair 
condition;  however,  the  thick  overgrowth  prohibits  a  complete  assessment. 
Continued  lack  of  maintenance  could  lead  to  the  development  of  detrimental 
conditions. 
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SECTION  4 


OPERATION  PROCEDURES 


4.1  Procedures 


Under  normal  operating  procedures,  water  is  discharged  over  the  spillway. 
According  to  the  Owner's  representative,  it  is  not  known  when  the  control  valve  of 
the  reservoir  drain  was  last  used.  Also,  according  to  the  Owner's  representatives, 
the  flash  board  system  on  the  spillway  is  no  longer  used. 

4.2  Maintenance  of  the  Dam 


According  to  the  Owner's  representative,  no  maintenance  program  exists  for 
the  dam. 

4.3  Maintenance  of  Operating  Facilities 

According  to  the  Owner's  representative,  no  maintenance  program  exists  for 
the  operating  facilities. 

4.4  Warning  Systems  in  Effect 

According  to  the  Owner's  representative,  no  formal  warning  system  or 
procedures  are  established  for  monitoring  the  structure  during  periods  of  heavy 
rainfall  or  in  the  event  impending  dam  failure. 

4.5  Evaluation 


A  formal  maintenance  program  for  the  dam  and  appurtenances  should  be 
developed  and  implemented.  Records  of  all  maintenance  performed  should  be 
maintained  by  the  Owner. 

Periodic  inspection  of  the  dam  and  appurtenances  should  be  made  by  a  qualified 
engineer.  The  control  valve  should  be  operated  for  his  inspection.  Maintenance 
records  should  also  be  reviewed  by  the  engineer. 

The  dam  should  be  monitored  during  periods  of  heavy  rainfall  and  a  system  for 
warning  downstream  residents  should  be  developed.  If  the  integrity  of  the  structure 
is  threatened,  local  authorities  should  be  notified. 
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SECTION  5 


HYDROLOGY  AND  HYDRAULICS 
5.1  Evaluation  of  Features 


a.  Design  Data.  Design  information  relative  to  the  dam  is  limited  to 
correspondence  between  the  design  engineer  and  the  Department  of  Forest  and 
Waters  concerning  estimates  of  the  watershed  area,  discharge  rates  per  unit  of 
watershed  area  and  the  weir  coefficients  for  the  proposed  spillway. 

The  watershed  has  a  maximum  width  of  about  1.4  miles  and  a  maximum  length 
of  about  3.0  miles.  Elevations  range  from  approximately  465  to  the  normal  pool  El. 
140.  The  4.1  square  mile  drainage  area  is  essentially  rural  with  open  pasture, 
farmland,  some  wooded  areas  and  a  limited  amount  of  residential  development. 

b.  Experience  Data.  According  to  the  Owner's  representative,  no  rainfall  or 
spillway  discharge  records  are  maintained.  No  evidence  that  the  embankment  had 
ever  been  overtopped  was  apparent  during  the  inspection. 

c.  Visual  Observations.  The  spillway  is  littered  with  debris  and  trees  are 
growing  in  the  spillway  channel.  The  remnants  of  a  flashboard  support  system  are 
located  at  the  spillway  crest.  It  is  doubtful  that  the  spillway  could  perform  as 
designed. 


d.  Overtopping  Potential.  Solebury  Farm  Dam  is  classified  as  a  "Small"  size, 
"High"  hazard  dam.  Accordingly,  the  Spillway  Design  Flood  (SDF)  ranges  from  fifty 
percent  of  the  PMF  to  the  PMF.  Because  of  the  limited  number  of  inhabitable 
dwellings  located  downstream,  fifty  percent  of  the  PMF  was  selected  as  the 
appropriate  SDF.  The  SDF  hydrograph  was  routed  through  the  reservoir  with  the 
starting  water  surface  at  the  spillway  crest,  El.  14D.  The  peak  inflow  and  outflow 
rates  for  the  SDF  are  about  6,270  cfs  and  6,210,  respectively.  The  maximum 
reservoir  stage  for  this  event  is  about  3.4  feet  above  the  top  of  the  dam;  the 
duration  of  overtopping  is  5.5  hours.  The  dam  is  capable  of  discharging  about  18 
percent  of  the  PMF  before  overtopping  occurs. 

e.  Spillway  Adequacy.  In  order  to  assess  the  potential  for  increased  damage 
due  to  dam  failure,  the  embankment  was  assumed  to  breach  with  water  flowing  one 
foot  deep  over  the  low  point  of  the  top  of  the  dam  for  a  period  of  one  hour.  A 
review  of  the  results  of  this  analysis  indicates  that  the  water  surface  elevation  at 
the  damage  center  is  one  foot  higher  for  the  breach  condition  than  for  the  non¬ 
breach  condition.  The  spillway  is  classified  as  "Inadequate"  since  it  is  not  capable  of 
passing  the  SDF;  however,  it  is  not  classified  as  "Seriously  Inadequate"  since  the 
breaching  of  the  dam  does  not  significantly  increase  the  downstream  hazard  because 
the  non-breach  condition  already  floods  the  damage  center. 


SECTION  6 


STRUCTURAL  STABILITY 
6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observation.  The  overall  structural  appearance  of  the  dam  at  the 
time  of  inspection  was  fair.  The  heavy  growth  of  trees  on  the  embankment  could 
result  in  serious  damage  to  the  structure  if  the  trees  were  uprooted  resulting  in  the 
loss  of  embankment  material.  Tree  roots  could  also  seriously  affect  the  integrity  of 
the  masonry  wall.  The  thick  cover  of  trees  on  the  dam  makes  visual  observations  of 
the  embankment  difficult. 

The  steel  sheet  cut-off  could  not  be  observed  during  the  inspection.  A  local¬ 
ized  area  of  seepage  was  noted  about  10  feet  downstream  of  the  toe  of  the 
embankment  near  the  spillway  outlet  channel.  The  water  appeared  to  be  clear  with 
a  flow  rate  estimated  to  be  2  gpm.  The  seepage  may  be  occuring  along  the 
embankment/masonry  wall  interface.  The  effects  of  the  seepage  on  the  embank¬ 
ment  could  not  be  assessed  during  the  inspection. 

The  stone  masonry  retaining  wall  and  access  manhole  appear  to  be  in  fair 
condition  with  both  structures  in  need  of  pointing  to  limit  further  deterioration. 
Failure  of  either  stone  masonry  structure  could  result  in  serious  damage  to  the 
embankment. 

The  exposed  rock  in  the  spillway  appears  to  be  stable  and  resistant  to  erosion. 
No  indication  of  foundation  deterioration  was  noted. 

Based  on  the  observations  made  during  the  visual  insepction,  the  dam  appears  to 
be  structurally  stable. 

b.  Design  and  Construction  Data.  Limited  design  and  construction  data  is 
available.  It  appears  that  the  dam  was  constructed  in  reasonable  accordance  with 
the  design  plans. 

Delays  during  construction  may  have  been  advantageous  for  fill  consolidation. 
Concern  was  expressed  by  Department  of  Forest  and  Waters  representatives  about 
the  effectiveness  of  fill  compaction  adjacent  to  the  steel  cut-off.  Based  on  the 
crest  survey,  it  appears  that  insignificant  settlement  has  occurred. 

A  review  of  the  available  design  drawing  reveals  no  information  as  to  the 
permeability  or  strength  characteristics  of  the  embankment  and  foundation 
material.  No  calculations  were  made  available  relative  to  structural  or  slope 
stability. 


c.  Operating  Records.  According  to  the  Owner's  representative,  no  operating 
records  are  available. 

d.  Post-Construction  Changes.  There  is  no  record  of  any  post-construction 
changes.  However,  it  appears  that  the  spillway  was  modified  with  a  flashboard 
system  which  was  subsequently  abandoned. 
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e.  Seismic  Stability.  Solebury  F arm  Dam  is  located  in  Seismic  Zone  1  as 
shown  on  the  Seismic  Zone  Map  of  Contiguous  States.  A  dam  located  in  Seismic 
Zone  1  is  considered  to  be  structurally  adequate  for  Zone  1  earthquake  loading  if  it 
is  structurally  adequate  for  static  loading. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 
7.1  Dam  Assessment 


a.  Evaluation.  Based  on  visual  observations,  the  dam  and  appurtenances 
appear  to  be  in  fair  condition;  however,  the  thick  overgrowth  prohibits  a  complete 
assessment.  Continued  lack  of  maintenance  could  lead  to  the  development  of 
detrimental  conditions. 

The  source  of  seepage  noted  about  10  feet  downstream  of  the  toe  of  the  dam 
near  the  spillway  outlet  channel  could  not  be  determined  during  the  inspection.  The 
seepage  may  be  occuring  along  the  embankment/masonry  wall  interface. 

The  spillway  channel  appears  to  be  in  good  condition.  However,  the  channel  has 
trees  growing  in  it  and  is  littered  with  debris  which  reduces  the  discharge  capacity. 

The  masonry  wall  and  manhole  appear  to  need  pointing  and  the  condition  of  the 
ladder  rungs  set  in  the  masonry  wall  of  the  manhole  is  unknown.  According  to  the 
Owner's  reprsentative,  it  is  not  known  if  the  control  valve  on  the  reservoir  drain  is 
operable. 

The  SDF  for  Solebury  F arm  Dam  is  fifty  percent  of  the  PMF.  Based  on  a 
review  of  the  hydrologic/hydraulic  analyses,  the  spillway  will  pass  approximately  18 
percent  of  the  PMF  prior  to  embankment  overtopping.  The  spillway  capcity  is 
classified  as  "Inadequate".  However,  it  is  not  classified  as  "Seriously  Inadequate" 
since  breaching  of  the  dam  does  not  significantly  increase  the  downstream  hazard 
potential. 

b.  Adequacy.  The  information  made  available  by  DER,  conversations  with  the 
Owner's  representative  and  observations  made  during  the  field  investigation 
provided  adequate  data  for  a  Phase  I  evaluation. 

c.  Urgency.  The  remedial  measures  recommended  in  Section  7.2  should  be 
effected  immediately. 

d.  Necessity  for  Further  Investigation.  Further  investigation  should  be 
implemented  as  discussed  in  Section  7.2.a. 

7.2  Recommendations  and  Remedial  Measures 


The  following  recommendations  and  remedial  measures  should  be  initiated 
immediately.  The  Owner  should  retain  the  services  of  a  licensed  professional 
engineer  experienced  in  the  design  and  construction  of  dams  to  assist  in  complying 
with  these  recommendations  and  remedial  measures. 

a.  Facilties. 

1.  A  detailed  hydrologic/hydraulic  study  should  be  performed  to  determine 
the  best  method  of  increasing  spillway  capacity  to  make  it  hydraulically 
adequate. 


2.  The  embankment  should  be  cleared  of  all  trees  and  brush  and  any  resulting 
voids  should  be  backfilled  with  suitable  compacted  material.  A  grass  cover 
should  be  established  and  maintained  on  the  slopes  and  crest  of  the  dam. 

3.  An  investigation  should  be  made  to  assess  the  source  and  nature  of  seepage 
observed  near  the  spillway  outlet  channel. 

4.  The  control  valve  should  be  restored  to  an  operable  condition.  Measures 
should  be  taken  to  insure  that  the  control  valve  is  accessible  for  all  flow 
conditions.  Provisions  should  be  made  for  emergency  closure  of  the  outlet 
pipe  upstream  of  the  steel  cut-off. 

5.  Riprap  should  be  placed  on  the  upstream  face  of  the  dam  to  protect  the 
embankment  from  wave  action. 

6.  The  masonry  retaining  wall  and  access  manhole  should  be  repointed  to  limit 
deterioration.  The  ladder  rungs  in  the  manhole  should  be  inspected  and 
repaired  if  necessary. 

7.  The  spillway  should  be  cleaned  of  all  debris.  The  flashboard  system  and 
trees  growing  in  the  spillway  should  be  removed. 

b.  Operation  and  Maintenance. 

1.  A  formal  maintenance  and  inspection  program  should  be  developed  and 
implemented  to  insure  that  the  dam  and  appurtenances  are  maintained  on  a 
regularly  schedules  basis.  Maintenance  performed  should  be  recorded  to 
provide  a  history  of  corrected  deficiencies. 

2.  A  downstream  warning  system  should  be  developed.  During  periods  of 
heavy  rainfall,  the  dam  should  be  monitored  and  appropriate  agencies 
should  be  alerted  in  the  event  of  an  impending  failure. 
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None  observed. 


EMERGENCY  VALVE  The  valve  is  at  the  base  of  the  The  valve  should  be  restored 

CONTROL  manhole  located  at  maximum  section  to  operable  condition  & 

of  the  dam.  It  is  inaccessable  and  made  accessable. 

believed  to  be  inoperable. 
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APPENDIX  C 

SELECTED  PHOTOGRAPHS  OF  THE  PROJECT 


Site  Plan 

PHOTOGRAPHS 

No. 

1.  Downstream  face  of  the  dam  viewed  from  the  south 
abutment.  (12/15/80) 

2.  Manhole  access  to  reservoir  drain  valve  control. 
(12/15/80) 

3.  Outlet  of  reservoir  drain.  (12/15/80) 

4.  Upstream  face  of  dam  and  south  wall  of  spillway. 
(12/15/80) 

5.  Spillway  showing  stoplog  support  in  foreground. 
(12/15/80) 

6.  Spillway  discharge  channel.  (12/15/80) 

7.  Downstream  channel  viewed  from  spillway  wall. 
(12/15/80) 

8.  Potential  damage  area  approximately  one  mile  down¬ 
stream  from  the  dam.  (12/15/80) 


5.  SPILLWAY  SHOWING  STOPLOG  SUPPORT  If]  FOREGROUND. 
(12/15/80) 


8.  POTENTIAL  DAMAGE  AREA  APPROXIMATELY  ONE  MILE  DOWN 
STREAM  FROM  THE  DAM.  (12/15/80) 


4 


SOLEBURY  LAKE  DAM 
APPENDIX  D 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 

TABLE  OF  CONTENTS 


SHEET 

Checklist,  Hydrologic  and  Hydraulic  Engineering  Data  1 

HEC-1,  Revised,  Flood  Hydrograph  Package  2 

Hydrology  Data  3  and  4 

HEC-1  Dam  Safety  Version,  Non-Breach  Computer  Output  5  through  8 

HEC-1  Dam  Safety  Version,  Breach,  Computer  Output  9  through  13 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


Sheet  / 


DRAINAGE  AREA  CHARACTERISTICS:  /far*/.  0JD£t7  farmland ^ U/£&/ed_ ar<?JS 


*  ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  f 4-9  A  t) 

*  ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  (/Z/  A.  F)  ^ 

*  ELEVATION  MAXIMUM  DESIGN  POOL: 

*  ELEVATION  TOP  DAM: 

/4b 

SPILLWAY 

a.  *Elevation 

A fo 

b.  Type 

c.  Width 

££  30 

d.  Length 

/70  -/ee/ 

e.  Location  Spillover  Ae/r  ASu/mrs?/- 

f.  Number  and  Type  of  Gates _ _ 


GUTLET  WORKS: 

a.  Type  d!wr:/er  emigre  re  JC-P&  _ 

b.  Location _ Ar  A  a/  pr/*; /  *■/ yj/Ze-S- _ 

c.  Entrance  invert  'SlS:LJjL'A. 

d.  Exit  invert  E/.  /?.J 

e. 

HYDROMETEOROLOGICAL  GAGES 


Emergency  draindown  facilities  '/’.A 

//r  .9/'*  / {>£’./?/ 


a. 

Type _ 

A'cne  u.'r/vh  wzArobec/ 

b. 

Location 

_ h/a  _ 

c. 

Records 

"/A 

MAXIMUM  NON-DAMAGING  DISCHARGE: 

*  E'evdh’iTHS  ^rcz/i  £/SfiS  fic/dd. 
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HEC-1,  REVISED 
FLOOD  HYDRbGRAPH  PACKAGE 


The  original  "Flood  Hydrograph  Package"  (HEC-1), 
developed  by  the  Hydrologic  Engineering  Center,  Corps  of 
Engineers,  has  been  modified  for  use  under  the  National  Dam 
Inspection  Program.  The  "Flood  Hydrograph  Package  (HEC-1) , 
Dam  Safety  Version",  hereinafter  referred  to  as,  HEC-1,  Rev., 
has  been  modified  to  require  less  detailed  input  and  to 
include  a  dam  breach  analysis.  The  required  input  is  obtained 
from  the  field  inspection  of  a  dam,  any  available  design/eval¬ 
uation  data,  relatively  simple  hydraulic  calculations,  or 
information  from  the  USGS  Quandrangle  maps.  The  input  format 
is  flexible  in  order  to  reflect  any  unique  characteristics  of 
an  individual  dam. 

HEC-1,  Rev.  computes  a  reservoir  inflow  hydrograph 
based  on  individual  watershed  characteristics  such  as:  area, 
percentage  of  impervious  surface  area,  watershed  shape,  and 
hydrograph  characteristics  determined  from  regional  correla¬ 
tion  studies  by  the  Corps  of  Engineers,  Baltimore  District. 
The  inflow  is  routed  through  the  reservoir  using  spillway 
discharge  data  obtained  from  the  field  inspection  or  design 
data.  Flood  storage  capacity  is  determined  from  USGS  maps  or 
design  information  and  verified  by  the  field  inspection.  In 
the  event  a  spillway  cannot  discharge  0.5  PMF  without 
overtopping  and  failure  of  the  dam,  downstream  channel 
characteristics  obtained  from  the  field  inspection  and  USGS 
maps  are  inputed  and  flows  are  routed  downstream  to  the  damage 
center  and  a  dam  breach  analysis  is  performed 

Included  in  this  Appendix  are  the  HEC-1,  Rev. 
pertinent  input  values  and  a  summary  print-out. 
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SOLEBURV  LAKE  DAM 


Solebury  Lake  Dam  is  located  in  the  Lowland  section  of  the  Piedmont 
Physiographic  Province.  As  shown  in  Figure  1,  bedrock  at  the  damsite  is  composed 
of  a  Cambrian  linestone  known  as  the  Conscocheague  formation.  The  formation 
consists  of  limestone  interbedded  with  thick,  massive  dolomite.  The  apparently 
inactive  Furlong  fault  is  located  about  250  feet  downstream  of  the  dam  and  is 
thought  to  be  associated  with  the  Triassic  uplift  of  the  Appalachian  Mountains. 


